Background. The area near the left gastric vein (LGV) is a challenging site at which to perform dissection of the lymph nodes during gastrectomy. Therefore, knowledge of the precise location of the LGV is important. The objective of this study was to examine the usefulness of multidetector computed tomography (MDCT) for the identifi cation of the LGV. Methods. Eighty-one patients with gastric cancer underwent MDCT, which was performed with contrast media in 76 patients and without contrast media in 5 patients. A 5-mm thin slice of the frontal image was reconstructed. These images were examined preoperatively to detect the location of the LGV. Upon gastrectomy, the LGV was identifi ed and its location compared to that determined by MDCT. Results. The LGV was identifi ed by MDCT in 76 of the 81 patients (93.8%). The LGV was subsequently located during the operation in all 81 patients. The LGV was located dorsal to the common hepatic artery in 40 patients (49.4%), ventral to the common hepatic artery in 18 patients (22.2%), ventral to the splenic artery in 17 patients (21.0%), dorsal to the splenic artery in 2 patients (2.5%) and in other positions in 4 patients (4.9%). In all patients, the location of the LGV detected using MDCT was consistent with that identifi ed during gastrectomy. In the 4 patients with relatively unusual locations of the LGV, these 4 LGV variants were identifi ed preoperatively by MDCT. Conclusion. MDCT was useful for identifying the location of the LGV prior to gastrectomy.
rience, the area near the left gastric vein (LGV) is one of the most challenging sites at which to perform dissection, because of its various anatomical variants. Therefore, knowledge of the precise location of the LGV preoperatively may make it possible to avoid unnecessary bleeding.
In Japan, computed tomography (CT) scanning from the chest to the abdomen is routinely performed to check for the presence of metastases in patients with gastric cancer. Three-dimensional computed tomographic angiography (3DCTA) is a reliable method for determining the location and anatomy of the vessels around the stomach [3] [4] [5] [6] [7] [8] . However, this method requires an additional CT scan over and above the routine CT, so extra cost is incurred. On the other hand, the recent development of multidetector computed tomography (MDCT) now makes it possible to obtain highly detailed information, including high-resolution data on perigastric vascular anatomy.
In the present study, the location of the LGV was assessed during preoperative MDCT used to perform the routine check for metastasis, and these preoperative results were compared to the location of the LGV visualized during the actual operation. The aim of this study was to examine the usefulness of MDCT for identifi cation of the location of the LGV.
Patients and methods

Patients
Eighty-one patients with primary gastric cancer were enrolled in this study. All patients underwent MDCT preoperatively to detect metastasis from the chest to the abdomen. MDCT was performed with contrast media in 76 patients and without contrast media in 5 patients who were allergic to contrast agents. In one patient with arterial and venous variants detected by MDCT,
Introduction
In Japan, the perigastric lymph nodes are usually dissected in patients with gastric cancer [1, 2] . In our expe-3DCTA was performed additionally (Fig. 1) . All patients underwent gastrectomy, performed at the Gastroenterological Department of Surgery, Hyogo Cancer Center, Hyogo, Japan, between September 2007 and May 2009. Open gastrectomy was performed in 34 patients and laparoscopic gastrectomy in 47 patients.
MDCT and location of LGV
MDCT was performed using an Aquilion 16-row multidetector CT scanner (Toshiba Medical Systems, Tokyo, Japan). Contrast medium (100 ml at a rate of 2 ml/s) was intravenously injected. After 70 s, the patients were scanned from the chest to abdomen. A 5-mm thin slice of the standard frontal image was reconstructed, and these images were examined preoperatively by surgeons (K. K. and S. K.) to detect the location of the LGV. For the purposes of this study, the vessel connecting the portal or splenic vein to the stomach was defi ned as the LGV (Figs. 2 and 3 ). The LGV was described as one of the following fi ve types based on its location: (A) dorsal to the common hepatic artery, (B) ventral to the common hepatic artery, (C) ventral to the splenic artery, (D) dorsal to the splenic artery, or (E) other (Fig. 4) . The location of the LGV was confi rmed during the gastrectomy, and this result was compared to the location determined preoperatively by MDCT imaging. 
Results
Identifi cation of LGV
The LGV was identifi ed by MDCT preoperatively in 76 of the 81 patients (93.8%), including 3 of the 5 patients scanned without contrast media.
Location of the LGV identifi ed during gastrectomy
The location of the LGV was found to be type A in 40 patients (49.4%), type B in 18 (22.2%), type C in 17 (21.0%), type D in 2 (2.5%), and type E in 4 (4.9%; Table 1 ). In the 4 type E patients, the LGV fl owed into the hepatic vein in 2 patients, and the LGV was absent and a big right gastric vein was confi rmed in 2 patients.
Comparison of LGV locations identifi ed by MDCT versus surgery
The location of the LGV detected by preoperative MDCT examination was consistent with that identifi ed during gastrectomy in 100% of the 76 cases of successful detection by MDCT ( Table 1 ). The 4 type E cases of LGV variants were all identifi ed preoperatively by MDCT.
Other fi ndings
In 3 of the 81 patients, the common hepatic artery was absent, and this vascular variant was detected by MDCT before the operation. LGV, left gastric vein; MDCT, multidetector computed tomography
Discussion
The technique of 3DCTA is reported to be useful for visualizing the anatomy of the vessels around the stomach [3] [4] [5] [6] [7] [8] . However, 3DCTA is expensive, and it requires an additional CT scan using a substantial amount of contrast medium. On the other hand, the recently developed MDCT technique is able to generate high-resolution images of perigastric vessels. In addition, these MDCT images can be interpreted on a computer monitor by displaying scan results stored in the patient's electronic medical records. The anteroposterior relationship of the MDCT images is easily recognized. Among the perigastric vessels, the LGV is easy to detect, because it starts directly from the stomach. Moreover, as the LGV is one of several vessels to be ligated during lymph node dissection above the pancreas, identifying its location is particularly useful.
Therefore, MDCT proved valuable in preoperative visualization of the LGV in the present study. In general, anatomical examination around the LGV clarifi es the relationship between the LGV and the portal or splenic vein [9, 10] . However, the portal or splenic vein is sometimes diffi cult to locate during laparoscopic gastrectomy, so the common hepatic artery and the splenic artery were used as the landmarks in the present study.
In 76 of the 81 patients in this study, the LGV could be detected by MDCT preoperatively. The accuracy of detecting the correct location of the LGV by preoperative MDCT (relative to the location determined during gastrectomy) was 93.8% in this study. Moreover, the LGV was detected in 3 of the 5 patients in whom contrast media could not be used. Therefore, the preoperative information provided by MDCT is extremely reliable and useful for planning surgical strategies. In the three patients in whom the LGV was not detected preoperatively using MDCT with contrast media, the preoperative MDCT image was re-examined postoperatively. However, the LGV was not visible on the MDCT image, even postoperatively when the location of the LGV was known based on surgical fi ndings. It was determined that, in all three patients, there was no vessel connecting to the stomach. These three patients had advanced gastric cancer with lymph node metastasis above the pancreas; therefore, the blood fl ow though the LGV might not have been adequate to allow detection. However, this diffi culty in identifying the LGV might be also attributed to the 5-mm slice thickness of the MDCT scan image. Therefore, in patients in whom the LGV cannot be found by MDCT, the use of 3DCTA is recommended.
In the four patients with type E ("other") location, the LGV was not found at the usual anatomical site. The LGV fl owed into the hepatic vein in two patients, and the LGV was absent and the right gastric vein was confi rmed in two patients. Although the anatomy of the perigastric arteries was not examined in the present study, these arteries can be visualized by MDCT in most cases. In three patients, the common hepatic artery was found to be absent preoperatively. Such information is useful to surgeons, especially for the preoperative planning of surgical strategy.
This study investigated the usefulness of MDCT for the identifi cation of the LGV before gastrectomy. It is clear that the higher resolution of newly developed MDCT imaging provides highly detailed and accurate information. The interpretation of the results from MDCT is easily performed on-screen using the electronically stored images. We recommend that surgeons examine MDCT images preoperatively in order to plan their surgical strategy, thereby optimizing the safety and effi cacy of gastrectomy, especially laparoscopic gastrectomy. Fig. 4 . The location of the LGV was described as one of fi ve types: A (dorsal to the common hepatic artery), B (ventral to the common hepatic artery), C (ventral to the splenic artery), D (dorsal to the splenic artery), and E (other; not shown)
